Characterization of target displacement of Cy7 from TWJ-structured aptamers. 5 µL of DISS.1 aptamer or DOGS.1 aptamer (1) (final concentration: 7 μM), 5 µL of Cy7 (final concentration: 3 μM), 5 µL of DIS or DOG (final concentration: 0 or 250 μM), and 35 µL selection buffer (1) (20 mM Tris-HCl, 10 mM MgCl2, 1 M NaCl, 0.01% Tween 20, 1% DMSO, pH 7.4) were mixed in wells of a 384-well plate. UV-vis spectra were immediately recorded from 450-900 nm using a Tecan Infinite M1000 PRO at room temperature.
remove unconjugated library and complementary stands. After washing, the library-conjugated resin was re-suspended in 150 μL binding buffer and aliquoted into six PCR tubes (20 μL each). 50 μL binding buffer containing different amounts of MDPV was added to these tubes to reach final target concentrations of 0, 10, 50, 100, 250, and 500 μM. After a 60-min incubation on an end-over-end rotator, the agarose resin was precipitated by centrifugation. 3 μL of supernatant was collected and mixed with 6 µL of gel loading buffer (75% formamide, 10% glycerol, 0.125% SDS, 10 mM EDTA, and 0.15% (w/v) xylene cyanol). 5 µL of each collected sample was then loaded into the wells of a 15% denaturing polyacrylamide gel. A control sample (40 nM initial random library) was also loaded into the gel to evaluate the concentration of target-eluted library in each sample. Separation was carried out at 20 V/cm for 1 hour in 0.5× TBE running buffer. The gel was stained with 1× SYBR Gold solution for 25 min and imaged using a ChemiDoc MP Image System (Bio-Rad). The percentages of elution were calculated from the concentration of target-eluted library and the initial amount of library used in immobilization, which were then plotted versus the concentration of MDPV. KD of the library pool was estimated with non-linear curve fitting using the Langmuir equation. The target specificity for the enriched pool was tested using the method described above, by eluting library-immobilized agarose resin with binding buffer, 500 μM MDPV, 500 μM methamphetamine, 500 μM amphetamine and 500 μM dopamine. Table S1 , MA-F) and the quencher-labeled complementary strand (Table S1 , cDNA-Q) was optimized. Specifically, 8 µL of MA-F (final concentration 50 nM) and 8 µL of different concentrations of cDNA-Q were mixed with reaction buffer to a total volume of 80 µL. The samples were then heated at 95 °C for 5 min and slowly cooled down to room temperature over 30 min. 75 µL of samples were loaded into a 384-well plate, and the fluorescence spectra were recorded from 655-850 nm with excitation at 648 nm at room temperature. To perform the strand-displacement fluorescence assay, reaction buffer containing 50 nM MA-F and 50 nM cDNA-Q (final concentration) was heated at 95 °C for 5 min and slowly cooled down to room temperature over 30 min. 8 µL of different concentrations of MDPV were then mixed with 72 µL of the cDNA-Q:MA-F complex in the wells of a 384-well plate. After 10 min of incubation, fluorescence spectra were recorded from 655-850 nm with excitation at 648 nm at room temperature. The signal gain was calculated by (F−F0)/F0, where F0 and F are the fluorescence intensity at 668 nm without and with MDPV, respectively. Table S1 : The sequences of DNA oligonucleotides employed in this work.
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Sequence ID
Sequence (5' -3') DISS.1 CTCGGGACGTGGATTTTCCGCATACGAAGTTGTCCCGAG 
DOGS.1 TCGGGACGTGGATTTTCCACAAACCAGAATGGTGTCCCGA
TWJ pool CTTACGACNNNGGCATTTTGCCNNNNAACGAAGTTNNNGTCGTAAG
Library CGAGCATAGGCAGAACTTACGACNNNGGNATTTTNCCNNNNANCGAAGNT NNNGTCGTAAGAGCGAGTCATTC S1 stem-loop CTTACGACTTTGTCGTAAG S2 stem-loop GGCATTTTGCC S3 stem-loop AACGAAGTT cDNA-bio TTTTTGTCGTAAGTTCTGCCATTTT/Bio/ FP GCAGCATAGGCAGAACTTAC RP GAATGACTCGCTCTTACGAC RP-bio /Bio/GAATGACTCGCTCTTACGAC MA CTTACGACTCAGGCATTTTGCCGGGTAACGAAGTTACTGTCGTAAG
MA-L CAGAACTTACGACTCAGGCATTTTGCCGGGTAACGAAGTTACTGTCGTAAG
MA-F
